| : o . : m‘"&ﬁiﬁ@‘ﬂm it Fnaen Dl SRS St

lUBC. LIBrRARY

CAT RO. LﬁéﬁtL*ﬁiwﬁ&w <.

w,w,-wwvw S
‘ o

§ ace.mo. ?%L>4?é .

Tttt R BT R T Y Q AR P

THE SYNTHESIS OF SOME NEW DERIVATIVES
0F CINNAMIC ACID AND O-OXYDIPHENYL

by

Ralph G. D, loore

A Thesis submitted for the Degree of
MASTER OF ARTS

in The Department

of
CHEMISTRY
The University of British Columbia '/ ﬁig% o

April, 1934




Table of Contents

Page
kIntro&uction . . . . s . . I
A, Preparation of benzyl m-iodo cinnamate . o 1
B; Preparation of m~iodp benéyl cinnamate o . 7
C. Reaction of godium on (1) m-iodo benzaldehydé and

ethyl acetate (2) benzaldehyde and benzyl acetate 13
D. DPreparation of derivatives of 2-oxydiphenyl . 17

Synopsis of results . . . . . . &6




THE SYNTHESIS OF SOME NEW DERIVATIVES
OF CINNAMIC ACID AND O-OXYDIPHENYL.

Introduction.

The purpose of this research was to build up derivatives
of cinnamic acidf(especially of its benzyl ester) and of |
o;oxydiphenyl for further use in bacteriological and biolo-
‘gical work in connéction with the prevention or cure of
'ﬁubereulosis.‘ Mnch WQTk has been done on chemico-théra~
peutic treaﬁment 0f~tuberculosis,-and many simple compound s
’have been’used with varying degrees of success (outlined
bélow). It was held by certain physiciéns of Vancouver that
if thése various simple substances could be’united and yet
fetain their in&ividual‘éffect on the disease, a more effi-
cientkmethod of treatment could be devised. We have worked
ksolely with this end in view,‘sinée the synthesis of a new
compound for no other reason than that it is new is now
;generally considered a waste of time and monéy, rather than
an original contribution to piogress.

4 detailed list of the simpler compounds already tried,
together with the source of information, follows.

The:"British Medical Journal," Dec. 26, 1908,' p. 1893,
and the "Lancet,” vol. 1, 1909, p. 413 describe the use of’
sodium cinnaméte. Calmette, in his text "Tuberculous
,Infection and Tuberculosis in Men and Animals,™ p. 665,

states that benzyl alcohol has a solvent action on the tough
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linings of the bacilli. Renzyl cinnamate is being used today

by injecting its solution in olive oil (H. Gainsborough,

Lancet, May 5, 1928, "Benzyl Cimnamic Ester in Tuberculosis.™),

Dr;‘Grile (Practitioner, 1913, "Treatment of T. B. by Nascend
Ibdine“), Dr. Solis Cohen {Pharmaco~-Therapeutics, 1928,
p,’550), and Celmette (ibid., p. 56) find nascent iodine of
valve., Sodium o-phenyl phenaté“(H. S. Dept. of Agriculture,
Clip Sheet~?78; Jour, Franklin Institute, July 1933} has
been used with success to destroy the bacillus outside of the
body. Some astonishing resulbs have been obtained by the
adminigtration of urea, both orally and intravenously (Dr. H,
Harper, Lancet, Mar, ¢, 1901, and June 15, 1901, "Pure urea

in the treatment of T. B.%B).




AL ?reparation of benzyl m—iode"oinnamate.

Ow1ng to lack of success Wlth the method flrst trled

(the actlon of benzyl chloride on the sodlum salt of the

£ ~acid, as outllned 1n uhe earller paper)f I trled the aetlon

ef the aoid'ehieride oﬁ benzyl aleehoi To conserve the
costly 1odo a01d I used flrst 01nnamyl ehlorlae and benzyl
alcohol.~e" B | o ‘

6. 1 parts of a warm melt of cinnamyl chlorlde were
k‘added slowly to 4 parts (a sllght excess)fof benzyl aleohel.
Vigorous ebullltlon and 1ntense fumlng of HCl were notlced
T'durlng the addltlon. The reactlon mlxture Was Warmed to-
eTexpelkHOl and ensure eompletlon of the reaction, and sub-
jeetea‘to;#acuum aistillation.n A:little clear oil came
~over ﬁp to‘800°,ibut the'larger‘parf boiied af azv‘(zo mm,

 pressure),'ih'fairiy elose agreemeht with'ﬁhe boiling;point
‘cfyzaS’- 835 at unspeclxled pressure given by Grimaux ‘
(o, r. 67, 1049) | The distillate was an oil that solidified

'eon'long standlng au low temperatures. on cryqtalllz1ng

"once from alcohol erystals Were obtalne& which melted at

;56 5 : (Meltlng p01nt of benzyl cinnamate is 59 acoordlng
to Grimanx) |
"m-lodo clnnamyl chlorlde.k

To utlllze the above method in the preparation of
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‘;;béﬁzylfﬁ~iddd*binnamate: it»Was necessary first tO‘pre?are
fm~10do olnnamyl chlorlde. Two methoﬂsiwére employed bto do
 f thls- (1) by uhe aculoﬂ of P 2”(2) by the action of 50018'
fikThe second was the one flnally adopted for reasons of
 economy and expealency. R e R o
1. The dry aeld not- crystalllzed but merely precl—
,,pltated from its sodlum salt was treated with a slight.
 theoret1eal ‘excess of PCl5 On gentle warmlng a‘v1olent
7reaet10n ensued° After the POGl had been dlstllled off on
'\?,the steam bath ‘the main produot came over at 195 - 205
A(EO mm, ) or 190 - 195 (16 mm.). A sllght deoomp081t10n Was
'notlced the dlstlllate belng colored with iodine. On
standlng'ln theiloe chest crystals formed in needles radl—‘
,fafing fromvvariOuslcentres; fihe yleld was between 85‘-~90%’
;of the theory.‘  | =
2. With thlonyl chlorlde it was found necessary to
i gmﬁloy a large excess partly‘because of'the‘vqluminous
‘naturé of'thefiodouadid;'partiy,because of the sluggish
f.nature of,the reactibn; ~Atmleast“an equal weight of 5001,
e Was refluied:with~the acid for séveralfhours, il all
= the aci&'hadidisappeaied,to'fbrm"a réddishfbeWn golution
‘ éndkno more HO1 fumes came off. If the solution Was not per-
k  feCtly éleér;,with no insoluble residue, it was found to
3  énéﬁre bétter ré$ults to‘filter‘itkthrough agbestos, 'The
~ excess 5001

, was distilled off on the steam bath and the

résidue:subjecfed to vacuum distillation. Boiling point,




‘~‘,1'84:'""-"187° et 6 mn,, 215°- 218° at 40 mm, This last is
'khowever accompanied by much decompos1tlon Whichk besides
elnvolv1ng a 1oss, contamrnates the &1stlllate With 1odlne
'Which is extremely dlffloult to remove, even on repeated
ffractlonatlons, Crystals formed in a redistilled sampleyat
55;5%;‘kThekpro&uct;is”soluble!in\ether, benzene, ohlorOform,’
carbon d’isulphide.‘ | | ‘

Wlth the above method a yleld of 95p was obtained whlch
'makes 1t a better procedure than the flrst, since the 1odo
'eacla is comparatlvely expen51ve. o |
Do conflrm the 1aent1tJ of thls substance I proceeded
%as follows an accurately Weighea sample, purlfied by care-
‘rful fractionatlons,ywas placed in a beaker covered With
 ,water and decomposed by the addltion of KOH, It was neces—
‘sary to heat for qulte a time to ensure solution, When no
rkpartlcles remalned the solutlon wa.s acidlfied with HNO5 and
:’cooled. The White flocculent preclpltate thus obtalned was
,1filtered off through asbestos, and AgNOn solution in excess
was. added to the flltrate along with the wasnings. The

'~; AgCl so formed was then determined in the usual way, itfbeingk

 ;found necessary, however to run blanks to determinebthe
'oorreotlon.to ‘be applled for the chlorine content of the

KOH and HNOz used.




Results: k ; 3

Wt, sample Corrected wt. AgCl % C1
.3543 g, 741 g, 12,16 %

3455 g, 1709 g 12.24 %

The calculated value for 06H41(CH)20001 is 12.1%%.

| "This result was subsbantiated by an exaﬁination of the
floocﬁlent precipitate obtaiﬁed on acidification in the
above analysis, Recrystallized several times from dilute
{alcohol it gave a eorrected’melting point of 191.5°., This
seemea hlgh as Gabriel and Herzberg (B. 16, 2057) give
'183-0 with decompositlon for m-iodo cimnamic acid, so I re-
examined some iodo acid prepared from m-iodo benzalaehyde.
After several crystallizatlons this yielded an acid with
exactly the same meltlng point (191.5° } with very little de~
oompositlon.k Gabrlel s and Herzberg s results are then about
‘lO degrees too low, the apparent checks obtained in my flrst
';paper probably being due partly to 1mnur1ties partly tok
neglect of thermometer stem oorrectlon,

A con31deration of the table below will indicate that

the hlgher value is the more loglcal one.,
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T“,  Qomp§und’fk i ; . HLE. ; Comnound o LR
| Olnnamlc acid ‘1,55°c"k, ben201e ecid 121-2°¢
’, m;nitro": " ,"~V¥k7  196—7° mén1tro " " 140°
meamino " " 150-1° meamino " v 17a°
. m-chlor ey e ™ ,,;'1,'76’ m-ohiér moooom 155(158)"
. “,,m‘-'brdm_‘; _ff | ; . "  1’76-1‘,’79"‘ Cmebrom 155°
m-iodo o 1g1° (?)or metodo " v 1g8°
S : 191.5°

’ ;Preparatlon of the benzyl ester.

40 g of the 10&0 ehloride prepared as above were

6762

gwarmed with 15 g. C.H CH, OH, A Vigorous evolution of HCl
° 7accompanied by~a rise in temperature was noticed. on |

standing, fine crystals were deposited. The reaction mix-

C:: ture was dlstllled under a vaouum, the benzyl alcohol first

~~ cominv over carrying with 1t the 1oaine whlch had contami-

\ nated the ac1d chloride.~ At 17 mm. 45 g, (90%;yleld);came

7ﬂover between 260 - 280 . On redlstlllatlon the major R

 port1on b01led at 265°- 275 (16 mm., ) CAt 12 mm. a sample
:iof this dlstlllate b01led at 255 - 260°, and for analys1s “the
,m1dd1e portlon (275 at l5~16 mm ; ) was baken, |

£ The product 1s a pale yellow oil When dlstllled On
;cooilng,~1t becomes thlck llke honey, gradually becoming
turbla On long standlng, or on coollng with ice, crystals
‘form about several eentres, llke spokes in a wheel To

wobtain a pure samble for analy51s and meltlng p01nt it was
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crystallized from’95%kalcohol ag follows: some of the oil
was warmed with a large amount of alcohol to abdut 50° and
sfirred until nb more dissolvéd. ;Theiclear solution was
~décanted from the excess oll, and the'déération repeated
ﬁntil all the oilydissolved., On standing some time'in a
COol‘plaCe, fine White needleg separated; of melting point

' 50.05; An enalysis (method of Carius) gave the following

resulbg:
Semple | S S %I
.1968 g. : .1268 g , 54,83
.2691 g. 1739 g. 34,93
The theoretical value f?r’C6H41(CH)aCOOCH206H5 is 34.87%

iodine,

‘The oom@dund‘is very soluble in benzeﬁe, chloroform,
ethyi aéetate,,oarbon.aisulphide, end ether, It is only
slightlylsoiuble in,éold alcohol,/éna ingoluble. in water,
It’is‘very siightly‘soluble in glacial acetic acid at O°O;
father solﬁble at room témpeiature,~and very soluble in the
“hot acid. |
| Fdr,quantity production of this ester I used the follow-
ing modification§ 40 g. of the acid were refluxed with 5001,
and~the excess distiilea off, the last traces being removed
by Warming in a vacuum, Without further purification I.
added to the‘Warm nass 15420 g. of benzyl alcohol, and

pfocéede&;as above, Yield was almost quantitative - 50 g. of




foil,jndfxrecrystalliZed‘

5 B;, VPreparation'of,mfiodo benzyl cinnamate,

o  ThiS,WéS done by a method analogous to that used in
fPreﬁaring ben2y1 m~iodo‘ciﬁhamateﬁ+ m~iodo benzyl alcohol
“was allowed to reacu with clnnamyl ehlorlde,

‘1; i Preparatlon of m-lodo benzyl aloohol
As I had ‘on Hend some m~1odo benzaldehyde a alrect

\"conver31on of thisg to m-10d0 benZJl alcohol ‘and m-lodo
kben401c aoid seemed the most oonvenlent Way of obtalnlng the

7former. For notes on the procedures given in the 11uerature~

' ito thls ena see later. I'proceeded~ then"as~follows~'

20 g. m-lodo benzaldehyde were t%eated with a solutlon
 qf‘iO g potass1umfhydr0X1de in 95% alcohol. The mixture .

. becaméuwarm and solution ensued; After‘heating‘tc~boiling
' the’so1utioﬁ Was al1cWéd tovcool; and in some hours the dark
J'liguid'haa'beppme a thick pasté of érysta13~(potassium ﬁ
i,benzbate,'probably).] Wafer’was added to dissOlve‘this‘by~
‘ _prbdu¢t (br‘parﬁ of the alodhol'WaS'first distilled off),
“‘ aﬁdfthe:resultant‘élear dark brown liquid evaporated on;the’

- _steam[bath until mbét[offthe‘alcohol had been drifen off.

\Thié'remOVai Was‘oompleté enough When,thevevolution of

'Vapor‘had‘Become‘véry,SIOW and the darkrbrown 0il which

k‘VCOliectéd at the bottom of the flask no longer increased.

~‘Aftef“éoéliﬁgg,the.%ater solution was decanted énd extracted
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, Wlth ether to recover tne small amouut soluble in uhe Water‘

s (small that 1s,'1f most of the aloohol had been driven off).

 The dark 011 Was either taken up 1n tne ether or distllled
'dlrectly, dependlng on the amount. Treatment of the crude
,produot Wlth elthef sulnhurous acla or sodlum acld sulphlte

':‘Was found unnecessary, there being no free iodlne or uncon-

'e:,verted 1odo benzaldehyde present as impux'lty°

The ethereal extract (or the oil) was dried with oa101um
‘ chlorlde and dlstllled. Aﬁ 18- mm.,the major portion came over
w'~au 160 - 165 ; acoordlng to Langguth (B. 38, 2065), m-iodo
',~benzyl alcohol at 5 mm, b01ls at 154° .
| ~ The yleld provea to be almost quantltative, being in

‘~this cage just under 10 g.,rand in later repetltlons varying

i from 90 - 100% of the theoretical yleld.-

To recover the by-pro&uct m-iodo benz01c acid the
~aqueous solutlon obtalned as . above ‘after belng extracted w1th

'etber Was aoldlfled w1th dllute sulphurlc a01d and the

‘k,resultant nearly whlte preelpitate flltered off Grystallized

e‘from~aoetonef the substance melted at 188~- 189 , in close
agreement Wlth the meltlng p01nt of 188° ~given in the llter-

‘fature for m-io&o benzoic aC1d.

As the above procedure ylelded such good results,kmost
OI uhe 1odo benzyl alcohol needed was prepared so. Some

‘ ,however was made from m-nltro benzaldehyde as follows




m-nitro benzaldehyde to m—nifro benzyl alcohol

(Becker, B. 15, 2090).

k‘With cooling, 2 parts of m~nitro benzaldehyde were
added to a solutioh‘of'l part potassium hydroxide and 6
parﬁs'of weber, and the mixture let stand overnight.
(Somewhat better yields*were-obtained using 1.2 parts of
XOH ingtead bf 1). The product obtained by extraetioh with
~ ether was usged directly, without further purification, in
%he foliowing reductions
| m-amino benzyl alcohol from the nitrb compound

(Lutter, B, 30, 1005).

W1th constant coollng, 125~ 150 g, of mossy zinc were
, added gradually to a solutlon of 50 g, m-nltro benzyl
alcohol in 200,00. of alcohol and 325 cc. of HCL (sp. g.1.19)
The mixture was left overnlght and the excess zine then
yflltered off. Not desiring the pure amino compound, I
attempted to vary thé orthodox method as follows:

S m-diazo benzyl alcohol chloride.

As the acid in the above filtrate had hbeen practlcally
exhausted by the excess zinc, 60-70 cc. of HCL (1,19) were
'first addédftokthe sirupy filtrate; after cooling to OOC,
théwamino hydTOChloride solution was aiazofized with 10%

godium nitrite solution, about 200 cc. being required.
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~ Conversion of the above diazo chloride to m-iodo

nrbenZYl aIGOhol;

e I flrst followed Langguth‘s procedure (B.38, 2063),
'VTo the above dlazo solution a solution of 65 g. XKI in ZOOcc,
,“Water was added then Wlth Warming, copper powder was -
'added (The powder paste Was prepared according to |
Gattermann B, 23, 1219) Vigorous ebullition ensued. At
tk_the end of the evolution of nltrogen the mixture was cooled
'fand extracted With ether. It was found difficult to remove
‘the fine copper powder Whlch may acoount for the poor
nresults obtained. When vacuum distillation was attempted
'(after the evaporation of the ether), thefresult Was, in
'several experiments, that a few grams. of a clear liquid
'*passed over at the boiling point of m-iodo benzyl alcohol,
' and then the re31due in the flask (containing the greater
k;part of the reaction product) foame& up, . changing into a bhnk
tarry, voluminous mass of 1rr1tat1ng odor with separation of
iodine, Whlch contaminated What product had already dlstllled
over; This mlscarriage seemed due to a . condensation between
two molecules catalysed by, perhans traces of copper powder.,

Time did not permit a close investigation but more work is

- 1nalcated (probably the substitution of another catalyst

e.g., cuprous chlorlde, would be sufficient, or again it
imight'be‘fonndknecessary tokpurifyithe m-amino benzyl alcohol

before diazotizing).
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Sllghtly better results were obtained by the omission
; of COPD@T powder from the above proceﬁure.~~Th§ react;on was
| lnot sozsmooth, however»~and even in this case some decom-
;p031t10n took plaee on dlstlllatlon. |

(Wote if the ethereal extract was a very dark red de-

1~[:eomposition nearly always ensued on diStlll&thﬂ‘ 80 p0881b1y

ﬁ 'a by«produot~of the~react10nvoatalysesrthe undesired conden-
satlon on dlstlllatlon) ;

' It may readlly be seen that the first method given
 ~/above (the aCulon,of aloohollo potash,on m-i0do benaalde-

‘hyde) is,the most convenient and economical.

24 meicdo_benzyl~cinnamaté,from the above.
,;’AboutleQPartsf(“é slight excesé)‘of a Warm melt of
icinnamyl,chloride:were poured;into 16 parts of m-iodo ben-
k"Zyi alcohdl. Aftér g moment'HCl started éoming off, accom- -
‘ panied by a rise in temperature uﬁtil the ﬁixture was kk
; effervesolng violently. When the v1gor of the reaotlan had'
’ scmeWhaﬁ abatea: the flask was warmed ond shaken, $0 obbain
& more complete reaction by removal of HC1. When no more
' ~HCl was evolved, the mlxture was subjected to vacuum dig-
 t1l1at1on. ~F;rst a yellow 0il, probably the excess cinnamyl
;chlorlde came off below 150, theﬁ‘thé'temperatﬁfe roge

IaPldly to 260 .; The greater'fraction came o#er fsirly

k‘ﬁconstantly at 262 264° ‘at 7 mm. or 269- 270° at 11-12 mm.

yThe yleld was about 75% of Bheoretlcal. As recelved the
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‘ disti1iete'ﬁas ak&elloW eil” viScous:et?roemetemperaturee
. ana becomlng almost brlttle &t - 20 e, Without' however;
:crystalllzxng. On standlng some days in the ice chest w1th
,a few seed crystals it slowly crystalllzed from Several -
- centres in radlatiag needles,
: To obtaln crystals for analy31s theioil‘was’wermed to
rabout 40° w1th 95% alcohol after stlrrihg for some time the -
"solutlon was decanted through a fllter and allowea to cool.
Crystal formatlon,ls very slugglsh seedlng w1th prev1ously
fobtalned crystals and coollng with ice and salt being
necessaryfforebestkresults‘ on rapid cooling, small recten- .
‘guiar prisms; of a very pale~yellow, were obtained‘ and on
':eslow coollng larve, rectangular , ‘@lmost colorless plates.
A speclmen/meltlng at 55 was analysed for iodine

f(method of Oarlus)

CSemple agI D 4
2374 g, 1524 g, . B4.10%
2740 g, .1755 g.  B4.62%

The theoretical value for m-iodo benzyl cimnsmate is B34 . 87%T.

A combustlon analy81s gave carbon 52, 5% hydrogen Be Yp."

o The calculaﬁed values for m~1odo benzyl 01nnamate are carbon

"5a.75ﬂ, hydrogen IR 6p.
‘From the above recults 1t follows that there can be

'very llutle doubt as to the 1dent1ty of the substance.
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‘The ootionoof‘SOlventsooﬁ this produet'is very Similar
‘lfo‘their:éotioﬁfoﬁ benZy1’m-iod0 cinnémate ‘as was eXPectéd.
foIt 1s very soluble in ethef, ethyl aoetate behZene écé%one,
ooarbon dlsulphlde and chloroform. It is rather insoluble
;n 95% alcohol or glacial acetic acid at 0°C, but very
5solub1e in the 1atter at elevated temperatures, Whlle moré

"fsoluble 1n.the former at 40 C than benzyl m-lodo olnnamate..

- C. Reactlon of soalum on (l) m-lodo benzaldehyde and ethyl

aoeuate (2) benzaldehyde and benzyl acetate.

,While:investigating various possible methods of synthe-
sizing Benzylfm-iodo cinnamate, the work of Claisen (3. 23,

’/'976)~onkoondensation‘of'benzaldehyde'With ethyl acetate to

:'i;'ethylocinnémate by meanS"of sodium came to my notice. By

 subsbituting m-iodo benzaldehyde and benzyl acetate for the
above a possible mesns of prepering benzyl m-iodo cinnamate

'SéemedaOfféred althoughoias‘ﬁhe work of Bacon (4m, 33, 94)‘

“showed the substltutlon of the benzyl for the ethvl group

*'a¢fects the reactions of an ester towards sodium so markedly
oothat there gseemed 1ittle chence of Working out a procedure
'to yield better results than that given above, However, a
‘~very,eonven1ent method for the preparatlon of ethyl m-iodo
,k‘oinﬁamate seemediindicatéd: |

fh L ’ : : i é - -
OgLTIORG  CH,0Z Bt o Ton=0moZ o Wb

';}\Ta,"




"“' an,entire1ykdlfferent method (Paper for bthe degree of

| 0.
I procee&ed a8 follows“ ’ ‘
A solutlon of 20 gs m-lodo benzaldehyde in about oO GG,
«;pure ethyl acetate was adde& slowly to a lask eontalnlng
2 g of sodlum ere in 50 cc.'of ethyl acetaue, the Whole
k;belng cooled down to O C After all the solutlon had been
|  fadded I let the reaetlng mlxture stand untll all the sodlum
 }had vanlshed then added about 6 g.~glacial acetlc acid mix-
;ed Well and added Water until all the solid sodlum.acetate ' ﬁ
 'had dlssolved. The layer of esters was separated Washea Wlth |
~;‘ iNa2CG5 solutlan drlea with GaG12 and the excess ethyl
E ‘acetate dlstilled off The residue was distilled in a va-
’  cuum. B0111ng point, 180—190 ‘2t 16 mm. melting pomnt gy ol
:fthe same characterlstics as the ester obltained earller by
lBachélor'oanrts, U;B,C. 1952);5 To meke still more certain
f~_Ifsapénifié&’some~of the product with XOH, precipitated with

2 4 .
‘meltln point of—%he crystals so obtained was 191°, as found

,*,H S0 ‘;and recrystallizedwtwice from dilute alcohol. The

‘f above for m-1odo cinnamic acid.
‘In;the~above procedure, the yleld ags determined by
A,,severél éxperiments;:was 73-74% of the theoretical. Thisg,

7,7odupiéd‘withvthekoomparative:ease and~ecdnomy‘of the method,

1 1n this paper the pressure was given as 10 mm, Since then ‘
~the manometer then used has been recalibrated. Corrected I
pressure 50 mm, B. P, 210 - 215° - :
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kmakes it far superlor to thau employed in my first paper, Wthh
‘lnvolve& two operations, (l) meking of the iodo acid from m~'
L‘iode benzaldehyde (2) conversion to,thefeSter by absolute al-k
etcohol i

However When I came to attempt the synthe81s of benzyl
,einnemate by an analogous method, I did not meetb with the same

kNesuccess. ‘Benzyl acetate, as Shown by Conrad and Hodgkinson

:  (A;'195,500);and,m0re fully by Bacon (Am. 33,94), does not

}eaet’tOWards sedium"in the same way that the lower aliphatic
‘acetates do, the ehlef prcduet of the reaction being benzyl
’alcohol, : ,

In the initial experiments 1t was found impossible to
";add sodlum wire to e ethereal solutlon of benzyl aeetate,

 as afv1gorous reactlon ensued even at 0°. A typical experi-

"iment was as follows:

| To lOO oce of anhydrouc ether containlng 2.3 g sodlum :
'Wire wes added slowly a mixture of 20 g. benzyl acetate an&
lO e benzaldehyde the temperabture of the whole being kept
less than 5° . There was no notieeable reaction unfil aboutv/
‘one thlrd of the mlxture had been added, when a White floc-
: eulent preolpltate became ev1dent accompanied by evolution
eof bubbles from the sodlum In splte of good cooling, a
gra&ual rlse in temperature set in untll 10" had been reached,
,when momentarlly“the~reaot10n went out of control, the temper-
atﬁre‘passing 209,,1The;preeipitate had become a reddish brown.

ekAfter the eddition of all the mixture, the prodact was
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,{~$reeted,in‘the,usual;wayo- neutralized with glacial acetic

“;acid; Weshed with Water,_separaﬁea, and washed with soda
“solution. /Thersodafwash~wa3‘acidified,,oh'whioh-a preoipitate,
‘half 011 ‘helf solid, came down, which solidified on cooling,
o After washlng the ethereal extract Wwith soda solution
’ ‘and drylng with CaCl , the ether was dlstilled off, and the
‘residue subgected to vacuum dletlllation. At 10 mm. the great~
er portlon dlstllled at 96 Cs then the temperature rose 1nae-
1of1nitely to over BOO thh comparatively 1little 0il passing
”over. Obv1ouely, then there could have been very llttle
1r benzyl cinnamate present. The lOW’b0111ng portion was frac-
‘ tlona%ed at atmosnherlc pressure with most pas31ng over at
k“204 (corrected) and possessrng the oharacterlstic gweet
  'smell and 011y feel of benzyl alcohol., )
' | From the above it is seen that under the condltlons
rf;of the experiment, the benzyl acetate‘ far from condensing
HVto‘a morekoomélex moleouie, had been saponifiedkat some
stage to the a.lcohol° - | | | |
\ As time Was 1ack1ng for 51de 1nvest1gatlons, this
'reactlon WaS not gone into as fully a.s 1t should have been.
kyBy varylng the condltlons (e °g. a more rlgorous control of
 ‘}temperature use of ‘sodium lumps 1ﬂstead of w1re,~and
H~seleetionyo;;afdifferent solvent) uhe deelred eondensation
may passibly be;attained.k o |
ox A p01nt of 1nuerest for future work would beythe'inves~¢

thgatlon oz 31&e products obtalned by the above nrooedure
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such as the acid or acids obtained above from the soda wash,
' ana'the higher fractions of the neutral portion, These lat-
tei are undcubtedly in part esters, aé treatment with XCH
yielded acidic and neutfal congtituents; these interesting
points'could not, however, be followed'up in the time at my

&isposal; 

D, ,,Preparation of derivatives of R-oxydiphenyl.

Our attention was drawn to o-oxydiphenyl by a descrip-
fion\(Uo S. Dept. of hgriculture, Clip Sheet No. 798) of‘its
uée'as a disinfecting agent for destroying tubercle bacilli
on premises where tuberculosis is being eradicated. It is
deseribed as being most effective without being severelj
toiic to the animals. (Jour. Franklin Inst., July 1933),

kl; Unsuccessful attempt to prepare an iodo derivative
of o-oxydiphenyl v om p-iocdoaniline and phenol,

Hirsch (B. 23, 3705 ff) obtained a mixture of ortho and
para igomers of oxydiphenyl, besides a congiderable amount
of the isomeric diphenyl ether, from the interaction of
benzene diazo chloride and phenol, Yields were not stated,
nor the méthod of separating fhe isomeric oxydiphenyls.
Hoping td obtain iodo derivatives by this method; I proceeded
as outlinéd below,

50 g. p-iodoaniline were dissolved in 100 cc. of con-

centrated HCL (36%) and 200-300 cc. Hy0 by heating. The
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kfapidly cooled mixture was then diazotized with 18 ge HaNOg, |
’td blueing of starch~KI paper. The resulting solution was
" extracted with successive 100 g. portions of 95% phenol.

’Ei#e portiéns were uséd,fbutktheklast two showed only the
constant gain in weight due 0 the water taken up.
| This rapidly darkening phenol solution was partly dried
with a little solid NaCl, theh‘heated on the water bath in
'small portions {run in with a dropping funnél) under'a reflux,.
| The gas evolutian was very slugglsh as compared with that
' observed in the interaction of benzene diazo chloride and
phenol. When the reaction Wasyat an end, the product was
washed Wifh saturated NaOl,sqlution and distilled. When most
‘ ofathe,phenOI_had come over (sOme iodine fumes Werefnotice;
;able)‘the distillation was continued in a vacuum, The only
- @ro&act other than phenol which distilled was & sluggish
black oil which solidified in the condenser and receiver.
At 10 mm. pressure mogt of this came over (with some decom-
positioﬁ, ag iodine vapors werevstill evident),up to 235°¢C,.
The product was worked uﬁ for acidic and’neutral con-
- stituents. | | ” 7 | |
(a) The solution in hot toluene was extracted with hot dilute
NaCH solutlon until nothing precipitated on acidification.
| (b)k Thls NaGH extract, green in color when,dllute was €X-
: tra¢ted Wlth hot toluene after a01d1flea310n.‘ |
On distillation, the toluene solution (b) afforded a

black tar, which, when subjected to vacuum distillation,




19.
yielded only phenol, there being practically no high boiling
- constituents,  (a); however, when subjected to the same

'pfdoedure, gave a pale yellow distillate to 200°C (10 mm.)
which golidified in the receiver., On crystallizatioﬁ from
k a1cohol, it f0rmed silvery white plates melting at 128"0e

The anélysis for io&ine proved véry unsatisfactory:

Wt. sample AgI % iodine

2425 g, 3459 g, M1 %
-.1921 Co.ar4s 77.16

The,theoretical‘amountyof iddiné in C.H,I - 0 - CoHy is
42;88%,‘in CgH,I - 0 - Cely I, 60,16%. The above compound
may have been formed during distillation by the free iodine
_vapors observed, which pOSsiblyiintroaucedkmdre iodine into
 the nucleus.‘ However, ag the compound waskcéftainly not
what we desired (being insoluble in NaOH solution), and es
time was short, further.inveStigaﬁian Was'droppeddfor the

$ime being.

2,  Preparation of 5—iodo;2aoxydiph¢nyl.
""‘The;above éompound was obtained from 5-amino-z-oxydi-
‘phenylfby‘the usual reactiaﬁs, The amino compound was
prepared from b-benzeneazo-2-oxydiphenyl obtained aooording,
to Borsche and Scholten, B. 50 (1917), 601.

.17 g. of o-oxydiphenyl were dissolved in a solution of

15 g. NaCH in 350 cc. HpO. To this cooled solution was
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~added gradually, with vigorous stirring, a cold diazo benzene
chloride solution from 10 g. smiline. After filtering from
~ﬁhe siight precipitate, the solution was decomposed with
icérbon,dioxide. The~crude may be crystallized from glacial

‘acetic acid.

(a) Preparation of the amine from the above.
o Borsohe s method of reductlon in aqueous, hot alkallne
solutlon with sodlum hyposulphlte (NasSs04) was &1scarded as

’{being both too laborlous, 1nvolv1ng the preparation of

,NQZSZOQJ andktoo slqw, guite long heating being ne¢essary foxr -

complete decolorization; _In‘its,place the usual reduction
meﬁhod’for similav azo oompoﬁnds waé used, zind dust and
gla01al acetlc acid on the hot alcoholic solut10n~01 the azo
compound This aIIorded a gulck efflclent method of prepa-
‘ratlon of the amine hydrochlorlde.

40 g.’of the crude benzeneazooxy-dlphenyl were digsolved
by heatlng in about 800 cec, of 95 ~alcohol, and about 20 g.
 of zinc dust added to the flltered golution, While the miz;
ktﬁie’Was being refluxed;‘ZB.oo. of glaoial acetic acid wére
added sidwly through thevoondenser, After a short time, a
heaVy white preCipitate appeared, which rapidly increased
until the material Within fhe~flask wa.s almoét a solid, some-
What llke a stiff jelly. If‘ after exbtended heating, the‘
mlxture aid not become pure white, a small amount more of

‘zinc and acetic acld was added snd the whole refluxed again
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‘td‘decolorization}k When this result was obfained, the whole
ieaction mixture was transferred to a beaker, cooled rapidly
(to~prev¢nt‘oxidation and resinification}, filtéred, and
washed with cold alcohol, This removed the aniline by-product.
The resgidue was largely zinc acetate and the amino oxy-
diphénjl, ahd,because of their similar solubility curVes in
alcohol could not;be purifieﬁvfrom that medium. Extraction
with,benzene yielded a fairly pure product but was extremely
ﬁédious, due to the low solubility of the product in benzene.
" The method found to give best results was to dissolve the
partly dried product in excess hydrochlorio acid and crystal-
lize out the hydrochloride, the ZnClz remaining in solubtion.
By using a small amount of solvent the yield approaches the
‘theoretioal but is gquite impure, By usging a total volume of
about 200 cc. (for the above run) and adjusting the HC1
concentration to give a good yield of crystals in a cooled
test portion, a yield of 39 g,kof well crystallized, only
slightiy colored needles of melting pbint 214" - 216°C Was
obtained. The theoretical yiéld on the basis of the benzene-
‘azooxy-diphenyl usea’is'about 3% g, If the pure amino dom-
‘pound was desired, the agueous solution of'the hydrochloride
g0 obtained was decomposed with NasCOz solution, the resul-
tant white precipitate; after being cryséallized from alcohol,
giving a melting point of 201C(corr.) (Borsche gives 201 as

the melting point of pure 5-amino~2-oxy-diphenyl).
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‘(b) Diazotizéﬁion and conversion to the iodo derivative.

- In the work done on the preparatlon of this compound the
knotes of Neumann (A, 241, 70 - 74) on the preparatlon of iodo
,phenols were found of the utmost value,

In the 1n1t1al attempts diazotization of a solution of
: the amino oompound in en excess of HCL was attempted, This
generally~resulted in much tar formatlon. When the solution:
ofyglrwas added, a yelloW precipitate was noted, which on -
warming to less then 50°C repidly darkened with some gas
eVQlutibn.~'A black spongy tar was formed which continued to _
,évolve gas within itself for some days. After ending this
reaction by more heat (td'about 80° C), the tar was taken up in
NaGH solution,'reprecipitated with HC1, and teken up in ether.
'Cn‘Vacﬁum distillation, some clear oil passed over at 190° -
200°C¢u Another run was dlstllled with super~heated gteam
instead of in a vacuum, and ylelded an oil which, on conver-
:sion to the acetyl derivaﬁive, gave a melting’point of 82°¢C
(see later). c |

The second attempts were patterned more closely after
Neumenn's procedure (A, 241, 70). Pirst 3.1 g. NaNO, in 50 ce.
dfiHéO(T‘<-5°C), then 7.5 KI in 50 cc. HgO were added slowly
to a solution of iO g. amino OXydiphenyl hydréohloride in
150 ce. of HZO(T‘<15°C)}‘ A yellow flocculent precipitate of
thé‘diazo compoundyformed. The reaction mixture wa.s then
;éeéomposed by'fhe gradual addition of 8.75 g. of the usual

concentrated HC1 (about 36 - 37%). No tar was formed. A very
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leWﬁgas évolution Was observed, On standing over night at
room temperature, the yellow precipitate turned green and
darkened slowly with gradual gas evolution, hastened bykmildk
Warming.' Eromv55° 0 50° thé‘solid gradually changed to a
'blaok; tuméséent tar, whidh continued to evolve gas within
; itse1f for some time. After dissolving the tar in dilute

”NaOH sblution containing some éulphite, itfwas precipitated
with dilute HC1 and extracted with CHClz. By vacuum aistil;

; latian, 5 g, of & pfbduct boiling at 200° - 2050(10 mm,) were
':obtained, somewhat discolored with iodiné. By uniting the
yields from several runs and redistillihg, a fairly light
colored oil was obbained which did not solidify on long
 sténdingkat low ﬁempératures.,

o ~Beéausé of this supercooling éharacteristic of the
'produét; it Waé converted to the acefyl derivative as follows:
7 8. bf the oil were refluxed 2 hours with 20 g. acetic |
anhydriderand 2 g. sodium acetate. Afterkoooling, the product
;Was takenkup in ether‘andkwashed,alternately with éold Ha©O |
and,5%rNa0H sQlution'until tﬁé wash water showed an elkaline
'reactidﬁ.‘ After washing once more with wabter the solution was
evapofaﬁed on the water bath. The resultant oil,kon standing
in fhé ice”éhest, crystallized frém several:centres. Crysﬁa1~
lization may be haétened by the use of seed crystals., The
. yield was 7 g; By crystallizing twice from,ligroin (B.P. 90°-
105 ), white crystals of H.P. 82° ¢ (corr.) were obtained, which

geve the following results when enalyzed for iodine by the
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method of Carius:

Wt, sample Wt. AgI Percent iodine
1532 g. - .1068 g. 37 .68%
2368 »1646 37.73

The value oéloulated for CgHgCgHzIOCOCHz is 37.57% iodine.

| As & Tinal tesb of the identity of bhe subsbance with
éhat obtained by lir, Niven by an entirely different procedure,
the melting point of a mixture of the two was taken. It

proved unaltered, i.e., 82° C.

In an effort to improve the yield, the dry diazo chloride
wa.s isolated as below; I am indebted to Neumann (ibid,) for
a description of the method as applied to iodophenols.

ZO g, of crude amino hydrochloride wére diséolved in a
little’absolute aloohol, cooled with ice water, and 10 g. of
ethyl nitrite were allowed to evaporate into the solution. ;
A heavy precipitate formed when the reaction was well under
way. When all the nitrite had passed over, mu.ch anhydrous
ether was added., The filtered product, washed with ether,
formed a pale grey-green powder of melting point aboutb 107 ¢,
‘with decomposition., A yield of 20 g. was obbained, the theo-
retical being 21 g.

The above obtained 20 g. of diazo chloride were added to
about 150 ce. of cold water, Little solutbtion ensued, From
a burette 33 cc. of hydriodic acid (containing Z@%%“" egui-

valents per cc.) were added. No reaction was noticed unbil
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the mixture was warmed, when the reaction ran exactly the
same course as when the diazo chloride was not first isolated.
A better yield was obtained, however, there being 18 g. of

tar extracted.

3, Preparation of sodium orthophenylphenate.

In preparing this salt in the dry state, the procedure

~given in Beilstein's Handbuch for the preparation of sodium

phenolate was followed.
ne mol of sodium was dissolved in absolute alcohol and

added to a solution of one mol o-oxydiphenyl in absolute

~alcohol., The reaction mixture was evaporated in a stream

of hydrogen, and the crude product cryétallized from acetone,

The crystals so formed could not be dried by warming, as

- they charred in a very Short time, even at 50° C. in an

evacuated desiccator.

Dried at room temperature in a vacuum, the product was

: analyzed by titration of the agueous solution with stendard

HC1l, wusing vhenolphthalein ag indicator. Values obtained

follow:
Wt. sample Vol, HCL(.1123 n.) Percent Na
5993 g, -~ 21.4 ce. 9,22 %

.5992 21.3 9.18

The calculated value for CgHgCgHyONa is 11.98% for
C6H566H40Na-(CH5)gGO, 9.20%., Hence the product is obviously

the sodium salt crystallized with one molecule of acetone,



26,
Synopsis of Results.

1. ZPreparation of benzyl cinnemate from benzyl>alcohol
‘and cinnamoyl chloride {(method not given in literature),

%2, Preparation of the new compound m—iodo—oiﬁnamoyl
'chlqride-propefties,analysis.

' ) 5; A corrected melting point for m-iodo cinnamic acid
‘(191;5°G. instead of 181 C. with decomposition as given by
Gabriei, Herzberg, B. 16, 2037}, l

 '4.' Preparation.of’the new compound benzyl m-iodo:
cianamate—propertieg)analysis.

5., Preparation of m-iodo benzyl alcohol from m-iodo
benzaldehyde (metho& not applied before).

~ 6. Preparation of the new compound m-iodo benzyl
oinnamaté~properties,analysis.

7. Preparation of ethyl m-iodo cinnamate (see previous
paper for bachelor's degree, 1932) by condensation of m-iodo
henzaldehyde with ethyl acetate by means of sodium; subse-
gquent saponification of the ester to the acid.

8. DPreparation of 5~amin0~2—oxydiphenyl by reduction of
the benzeneazo compound with zinc and acetic acid (method
- not given in literature).

9, Preparation of the new compound 5-iodo-2-oxydiphenyl ~
properties .

10, Preparation from the above of the new compound 5-iodo-

- g-acetoxydiphenyl - properties, analysis, identification with
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the product obtained by Mir. Niven (thesis for bachelor's
degree, 1934).,

11, Preparation of the new compound CgHgCH, Ola. (CHz ) 9GO,
Analysis.

Some negative resultsvwere ocbtained, such as the reaction
 betWeen benzyl acetate and benzaldehyde induced by sodium,
and the reaction between’phenol and p-iodo benzene diazo
chloride. These reactions; while not giving the desired
compounds, yielded productskwhioh it was not possible to

invegtigate further, on account of lack of time,
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